Biodiesel is a renewable fuel with excellent lubricity and biodegradability. However, its use may be compromised by factors that change its characteristics and occur during production, transportation and/or storage. Some of them are associated with biodiesel stability and can affect vehicle performance. The objective of this work was to analyze the main causes of cottonseed oil biodiesel instability due to the storage process, determining some physicochemical properties as kinematic viscosity, acidity index, refractive index, electrical conductivity as well as ester content, mass of precipitate formed and pH. The acidity and kinematic viscosity of biodiesel from cottonseed oil increase with storage time. The latter suggests the occurrence of a partial oxidation of biodiesel with formation of products that increase its viscosity. Gas chromatography results showed that even after thermo-oxidative treatment, biodiesel samples maintained the minimum ester content required by the ANP (Brazilian National Agency of Petroleum, Natural Gas and Biofuels) and unsaturated bonds tends to be preferentially oxidized over other carbon-carbon bonds. There was no significant influence of light exposure (storage in amber and transparent vials) on the ester content, refractive index and mass of precipitate formed. On the other hand, the latter was influenced by the heating time.
I. INTRODUCTION
Road transportation has been the preference for transport of goods in Brazil and generates a high demand for diesel oil. According to the ANP (Brazilian National Agency of Petroleum, Natural Gas and Biofuels), diesel consumption represents about 44% of the total volume of fuel commercialized in Brazil, showing its importance to the Brazilian energy matrix.
However, its use is associated with environmental problems as it is responsible for atmospheric emissions of CO2, NOx and SO2. At the same time, the environmental restrictions imposed on fossil fuel users have been increasingly strong, notably with regard to the generation of greenhouse gases. So, the search for renewable fuels is increasingly important.
Biodiesel is a biodegradable and renewable energy source, whose sustainable use generates less potential for damage to the environment. The main constituents of biodiesel are alkyl esters of oils and fats that can be obtained by transesterification of triglycerides.
Biodiesel provides lubrication enhancing effects on diesel, is safer to store and handle due to its higher flash point. However, due to their lower oxidative stability, its standard specifications may change due to modifications that may occur during production, transportation and/or storage. This lower stability is related to the content of unsaturated esters that can be easily oxidized, yielding degradation products such as acids, aldehydes, and polymers (1). These compounds not only compromise fuel properties but also affect engine performance. The negative effect of the degree of unsaturation on oxidative and fluid stability has been reported in the literature (2) (3) (4) (5) (6) .
The stability of biodiesel is influenced by factors such as temperature, humidity, contact with certain metals and exposure to air and light. Parameters such as kinematic viscosity, acidity index, ester content and peroxide index no longer meet biodiesel commercialization specifications with the evolution of oxidation as a function of time (7) (8) (9) (10) (11) (12) .
Several methodologies have been developed or adapted to determine the factors associated with biodiesel stability. However, the mechanisms of action and the degree of influence of each of these factors on the biodiesel degradation process are not fully known. These methodologies generally aim to evaluate one of the following aspects: analysis of primary oxidation products, analysis of secondary oxidation products or analysis of changes in the physicochemical properties of biodiesel. As can be seen, the study of the stability of biodiesel is a very relevant topic and is object of study of this work. In this context, the effects of storage and oxidation conditions of biodiesel on acidity, viscosity, ester content and refractive index were investigated. In the adapted method, an air stream was injected into a tube containing a biodiesel sample maintained at a constant temperature of 110 ° C.
II. METHODS AND MATERIAL

III. RESULTS AND DISCUSSION
A. Acidity index formation of products that increase its viscosity.
However, it is observed that even after a period of four months, the kinematic viscosity was still compatible with the range established by the ANP, unlike the acidity index behaviour. Table 1 shows the ester contents in biodiesel obtained from cottonseed oil at 70 ° C, before and after storage in two separate vials. Even after thermo-oxidative treatment, biodiesel samples maintained the minimum ester content required by the ANP.
C. Gas Chromatography
However, there is a decrease in the percentage of esters in the range of C18: 1 to C18: 2 and an increase in the other ester ranges. The C18: 2 content refers to a chain of 18 carbon atoms and 2 unsaturations.
Therefore, unsaturation tends to be preferentially oxidized over other carbon-carbon bonds.
There was little light contribution in the oxidation process, since there was no significant change between the results obtained with the samples stored in the amber and transparent vials. V.
